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1. S^fAl- SAIIAKSSAJ 
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0 £J 
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tfl# ^-S-^r Si^fe ^ o]^ai f SEth 

#So] = 7> £^-51 ^-g-oBo]jl *]#ofl tfl^ *^7> -g-ol§]-£S. 3.7} 

*}^r *i| 1 #7)), #7] -g-<*Ml tfl*H, #5. s^tt 3 -'Ml ^*>7fl ^ 

£]tt pH» 2:^*Rr *l] 2 #7fl ^ Aj- 7 ]^ pH 7> ^f^ig; 

^7l ^741^1 *H^€ 0]A>^^; 2:^#£r ^#*H tfi«H ^fl^Jl 

^7>*M ^7Rr 7}^ al^H 3* 
■ej-^ sj-cj. A>-g-o_3. ol ^ ^ _£L<*<i| ^fl^% ^ 
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71^ AflS.-g- BJ-^OS <>1*J3}-B|t£ nj^^l- 
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FACILITATION METHOD EFFICIENT TO THE GROWTH AND METABOLISM OF A PLANT USING TITANIUM 
OXIDE NANO-PARTICLE} 

<3> ^5JH1 ol-g-i)^ A]^ ^ O.^ 3711 ^ 7}*) ^ O. jg. ^Fr-^- =^ 

^ 7}^7l] SRr S°<^ ^Sj-A]^ oil- ^§>7l t^-Al 

» A]ti]Sflo> ^ ^o] ^-71^^.5.^ W]-^-^^] ^^>Cf. 
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<4> <*J#SHH ^f^q- o]ii). -frA]-^ g-g-fr o.S l-ll^: ol-g. 

7>^o] j17>o1ji :£-§- ^-g-^^> ^Hr 41 ^ xt)-S. 

•*m*)H tfltt- ^*fl ^ 2^0] ^°14. a>-§-^>^ 

<5> ^-71^ ^ B}jLS>)- °]ijLi=. ^ ^ tfl 

^1 71^ 7}^ ^ ^"tflAl 71^ a^-i; Afl^ #^l^ll# 7fl^> 

3*fe **I$ 0 1 Sl^-M- °1 S^r jL3)-7> nlul^ ^^o] ^<H^H ^SJ^S- H 3-g- 

<e> nj-ej.^ ^- #130} 42-3^ ^-71^ sj-«i- ai^<4 ^^fls] 7 >^1^ ^cf 

^-§-^1 i4€r ^ ^^^1 ^i^i- ^3 ^>^^jl^i- ^ <y^Hi ™^ A 3 
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£fe «M*W £ ^ ^ h]s^ wi^tt jiolM- e^- 

iygt^o) o)^jlx} ^ 7 ]^^ 4*)]] 

<7> -g- -#7^ Qo] Al^- ^ g tftXfr ^Al^H -fi-^-M 4^ 

-2. 3^ ^-»17> ^ Afls.^r #3* tfl-gj-o^ Afl5L£ # 

<8> ^sfl^ ^-<^ *}--§- -=-3 o.S <y^V, 7>s]» ^ 4*3 

-SL^fl ^S. 5^4, ^#°] ^^91 ^>7] ^«f|^^ ^ 

^-7] ^£-o] Hl-i-S €-S-7> 5ftt|.. ^ofl ^Atb -£4^ 

<?Hfr, ^r£, ^ ^1 #7fl^0ll, ^£0] ^^Tg oj^-o]] ^-gfl 

-H j?-^ ^-71 ^g-ofl 4«fls]fe &4. 44^-i « #213 Jl4« 

^71 ig^o} ^*|j6fl tfl*|.aj W «l#-g- ^^^H<=>> 

*V4, ^-f «flS. *^#ol 44*r g ^ *3 ^ 4 

°14 &7fl £|j=LS ^S.fe #7}-^44. 

<9> 44^ £ ^4#£ ^5fl^ -B"7l^ 4S-4 ^-71 -$£4 ^o]5Hr »<^1 

<M 3H4 ^ ^ <S«%2^>i O^bH^I ol-g-£)^] ^ f^H 

°le$4. iE^T ^# g S*HH 7fltiB£|fe 4# ^ 5^1^ Bfl<£ 4|44* 
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<10> ^ ^^m^r #7]<q ^-*H1 ^S\^r #^3L*1 ol^ll £ <*)#«fl ^>^°1 

SfrJiSW O.JL £ -B-^-^ -fr7l#^ ^fl ^ 7l^# 7>*M *|S.£| ^SM £U 

<n> t^i^ Bfl<#^- a-^-fei ^Atb spsNisi ^r*} 0 } ^^Sl 

<**\ ^M0 2 )^ #(H 2 0)* ^sMll^ *}<^ -R-^ -B-711-^: o1a>^.^(C0 2 )^- #(H 2 0)5L 

ojo.^, o]E^ Al^^ofl^- Cfoj:^ ig.jso, ^pfl = £^*>7fl Sl^C-fl ol=- 

^1 #2R<HH*=- o]AV5|.^^ o]-g.^ ig-iL, ^>7l ^Sj- ^ ^ ^S)- 

^ 7^ ^ ^ ^ofl ^^-§}7H1 olH^JL, ZL -§-£7]- ^-tfl£]^ ^ofl a}- 

°l^>2(-^^# ^#*IH 33 3-§-*Rr «J-^^r 51^1-7H1 ola.^ 

<12> ^ ^^S.^ ig^cq J=L 7 ];g Hl^., <^1# ^ ^5), fl-A>^ J- 7 j ^^ol H 

*IMJEL3. ^#ol o]« ifjTfl Ol-g-^- ^ $2=. ^Hflojell ^H, £r ^l^El^; P^7>^ 
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<13> ^sfl^ ^5) til ^.14 fl-AV^ tils. ^ tfiJ^ S^-i: ^ 

ol-§-5]^ ^JAS. <£3^ ^L^M- ^"71 ^-71^ til^ s ^-ofl ^ i=.*l o£ 

J2. ^<q oll» IH^ItKAI), €(Fe) ^4 31-^^ t^*}^ 3J- 

^ ^ #3°] SX9X^r. Tj-f^ °1« ^°-3- 

ol-g-^r ^ 5£fe ^-g-^1 ^-#*>7l 3* 3 ^ sis. 

<14> 4^ Jg- ^T^^S-O. Jg. ^ ^ Ol-g-^jl*!- ^ OlAVsj-^H]- 

<is> o!a>5)-b|^ ^ ^ofl o^^KAnatase), ^€(Rutile), «-^7> 

°|S(Brookite)^ 37>*] ^HflS. ^ $I^L, AA^ ^ 

£1711 ^-§- ^ ^1 ^Bfl*r ^ufl %^ol Pl^>o} ^rf 

^ ^.2: o_sL ^S. ^uj-^lsq. _B =7>o]E ^Efl^ tiling ^nfl ^ 

0} &0.1-J. ^ ^ofl 4 ZL 7l^ol ^^^o] ^ 0.3. 2;A>£|& 

4. £tt" ^*fl£] %^£r ol^S^ 1 ^ ^71- =I7l<4 tilS^^S}- 

£ &Qo) °X±rVj\, OjtiV^ ^71-^ £3.717} tim^^^r #7>*>J1 * 

#7>^H -fi-7]# g Cl^ 3*^.3. $1 
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<16> <%<£^°.sL ol-g-sj^- ^#*l)^r, ft^S -g-^1 ^>-§-^ 

°l^Elt *-§-^* 7l7fl 3.3 lE^cr i^ofl ^EflS. A>-§-§>^ ^-f 7 > tfl^ol 

<17> o] f> -a-71 ^A>o]^» fn£ ^^S. ^JELS tf4* allsH 

a7}om, <y*> £3.71-1- ^^}7\) ^ &JI ^ 7-2i5L tiV-g- S^ofl rcj-e)- ^ 

<18> ^T^^ olAj-^^ol^ #7l<9 4^ ^» 5L-*f- ^ 0^0.14, *t" 

*1 iHa-Aj-ojir^ ^ 5-]-^ 3.7)7} 3~200nm^ o]a>^e1e]- ^m) ^7} 

3J- o^. ^pflSj-fe- ojAVsJ-El^; #-g-^ofl J^o^]*] ^fe^Rr AVg-fc- <^7fl B| 

^, -g-<^Ml -8-71 pflM £JHI 

3 ^-7l# $«fl 3}-^^ 6.S 4 s fltf. ^ #7V -§-*) ifl^l -Sol 

^fl^Kn. ^pfl s^^l 3e*Ml sl^ eM^M ^-g-^1 U>^]-7}^1 

<20> ziBiq- ^of|*|o} ^nfl 71^ *|-#ofl tfl^ ^-gJ-Tfl € %#*fl 7^ 

<Hife ^^tb ^°i^ o i s-m^i, ^- ^7>»^ 4^-4 ^ 7i#^«y *n 
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#3. s\*m-ir ^ o]a>5).^^ ^^1- 7is-tb ^ -R-7l# <a^^ 
Sife ^ *5L9 -53*^31^ *>^4. ^^m^r *r^H^ o]A>5}-^^- ^ 

<*fl S^U"* ^r#^>^^. ^2- ^4- lOppm o]*>^ ^oll^i %a^o] 

^oVifl^JL, ^5HA^ £|« #^o} f^7> ^ tfl 7]^ 

^ U-^l*! ZL 7l^gr o]-g-^ ojo.^ jgc^. o^S^^g. 

^aT-j^b^ cfl rc).^ ^o]^- 0^0.14, pH = A7}^o)b.S, ^ 

<8<W t7>^^ <8^4M #^ol^. ^Efll- -ji-^l^Xl €4. °) 

^HflS. ^S^fe 7HH $X^n, ^ ^^m^r 2)^ * 2^5. 2*1 # o] 

l4H ^3*1 8£5Mf P H» S^^M <^<£ A]Hl^>7ll S)^ Zl jL3j-7> 3.711 ^7>^-g- 

a* ^S^lg; Pl^7>» ^iSfe 3*W* 3.7]* 3^ A] 

7>ol ^a^-g. ^^CK 
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<24> Aj- 7 ]cq & A ] t ^ tf{A\ 2^*3) ^€ 

^ ^€5<*l tfltt ^-§-# 7}*\v\ ^^Hr *J-§rSfl£} ^^fif ^ °l-§- 

£ ^H4t ^^l^lTfl 5=H IT ^ ^1-^ ^7l^AS ^7M^ 4* ^* % V 

<25> 4^ ^. 7 ]cq ja.^ ^^>7l 3l*H ^jjg. ^ 

3<H ^ ^ ^ ^ *J*1 #^1 ^€ 

EL7)sL *f| 1 #31, #71 -§-°JM tfl^H, S^tt °1<£ 

S^E^o] ^-^^Tfl ^x]%V S-^ pH» S^Rr *ll 2 #31 ^ ^"71^1 

P H7> o]A]-2}-El^- fSol£ ,g- #S. 5|<*3*H ^J^l ^5.5. 2^>ZL, JlS 

^7H1^ ^ofl ^7>^>7lx4 £^>, ^ 31#%^^m 

<26> ^7.>#^ ^g-Sj ^ ^ -^^1 tflA> ^ #^S.7.i o]A]-S)-E|^- P]^ 

^- ^ SlZL aliE^ ^-#Dfl ^-g- c>^»]^ o.s.>j oj7> 3.7^ 3-200 nm ^^<H1 
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<27> -S-7] «>l<i^^ :§H*H ^#*H ^ #^11 7} ojs- 

^-§-*f| iE^^l ^ — -M.?!]— ^Q^6\) A^J-i^ 71 

*fl*Kr 3], 37|^ 3-200 nm <?1 ^ sj-^Ajo] ^^^>ZL ^7} 

Jl-4 2Etb ^I^M-Xl^ ^ u]EL^2\ p^a}* -g-6«£ A}~§- 7Bf<5ftl. a^o} 

Q*} %7}7} -§-^sH o)zy ^*\)5L ^-Bfl» -B-^m *r 

Sife ^ ^Tfl^rf. a. ^oflA^ s.-5-j 3-200 nm o]a>s|.^^ 

S.^6fl^. 5)3E^- ^^tg, ZL^JL ojAVsj-Bl^ol Ajjr^tf. 

<29> ^ A^o} i2jO S o]-§-5]^ o]^2]-B)^ ^ ^^1, «-^-7> 

^^M"^-. ^M-^l^ Bflo^o.^a.iH rflef 380 nm<?l ^a}^ ^ 

^ ^^f^ <^7]Hjjl, ol ^oflA-l #;4<4 ^o] £-tL)£H Af 

M-Bl-lflTfl S^t-fl, tfl-^-^ o.^ -^-7]^ ^fl^S Aj-7] .E-^ofl 7>^ -^E) 

<30> o]AV^^^- ^. S o]^ foj] 5)A4§><^ ^o]) ttflo]]^ ZL S)^ Ufl^7> =^ 

*]*1t11 sl^t-fl, £ MH^H °l-g-=)^ sl^ ^ °]^^^r 
1-1,000 ppm, B>^^>711^ 3-300 ppm, c]^- ti>^-3i^>7fl^ 3-150 ppm °] 
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^ 1,000 ppm Jttj- ^3E7> feo.^ 3*fI3*l ^M3<*H ^-g-o] ^7>f-3f ^A]o]] 
^» ^ 7>^ol ^71] ^ 1 ppm itf ^J£7> ^7]) S}^ ZL 2.3f7> 

^^■>7fl #^}7fl ^Cf. cj^-o] J£ o]A>^^ -g-ofl^ ^ofl ^ 

^ 7>^ €- ^7}°) JL^» 14^^.5., 7^ 7fl^X)l^ 

^€ ^ ol^sj-tq^ ZL ^ls 2]-!-^ 3.711 ^7}X\ 

7lfe iLS ^7H1» ^ef-i ^ M-Bf^ 

Si WIS. 71EJ- =4* SE^ Mt°14 ^ £^ ^^MH i£S 

#7]3} wis ^^olij ^ j£i=. Li, Be, B, Na, Mg, Al , Si, 

P, K, Ca, Sc, V, Cr, Mn, Fe, Co, Ni, Cu, Zn, Ga, Ge, Se, Zr ^ 
*r StUa, 2E*V #7] ^» ^-fi-ig- #^ol -g-ofl -g-*fl£H ai^-o] ^ ^ ^Efle^ 

^ ^"71 ^><* SEfe %^<* ^JE A>-g- 7>^rf. 

^-71 ^ 2ife «l^r ^7>^ £ ^-^^ ^ ^ ^jg.oj O]^-^^; 

-H^^-^l tflSH 0.1-20 7> ^^>J1, wI-^^-tUtt 0.5-15 7> ^^>i=f 

ol^E)^; P]^7> -y-3L^ol l+Efiflfe #5- Jl^Ht efl<##°] 
3. ^$X^r °fl 7l<?]^ ^3E^|S1 tfi^SHH «l*^>fl 4^1 Hflo^o-| 
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<35> ^^S-O. Aj- 7 ]oJ ^]^6fl 3|-o>*>^ ^J#^ Afl^-ofl tfl^ ^#*1-JEL3.*) 

^m^r A^A^lfe ^r(Ag) ^l^^m a tf^. *L3~ ol-g--^ ^ 

^^4. *lH*Kr 37]7} 1-100 nm ^ ^bJ)5.a) <£*Y<* 0.5. 

oIav^-e)^ £-g-^ ^f^S£ 3°1\+ #fl^>7fl 

<36> ^ ^1^^ ^7>^ i^fe 4 s fl^M". ^ 

^^#^r o]Xj-^.Bl^ Jl^^-ofl tfl^H 0.5-20 f^%, Mf^-3l§>7fl^ 1.0-10 ^% 7} 

Tll^-M^l °^]^r(Cat ionic) wl°]£r(Nonionic) >f|^*>M, 

o]£-(Anionic) 7?pa*^*l|, °<H^(Ampothetic) 3m%^*fl 9X°-*\ , °}t= ^ ^ 

#6)1 ^ 4* 4* 

<38> ^-71 7]#^ X1^*^>H* 1^ 2^ 33 al^-s. afl^H 

^ ^7>s>7fl si ^ til, ^7>^ ol-a^^: -H^ofl tfl'sH 0.1-5 

0.2-1 7> 
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<40> 



1<&*M l] 



<41> 



^Hlfe OIAJ-^E]- n]^>C># Oj-g-^ # ^ Aj^ tflA>» J^A] i=. 



HflH ^ ^1 ^7) S^l-^r 3-200 nm ^ ^f-sr>^ 



3* t^^-S tb4. 

<42> ^ofl Jf^-£]^ o]A>^^o| ^ 0-71 ^4°lH°J 

TTIPCTitanium - Tetraisopropoxide, JUNSEI, 97%) » °l-§-^>^i=f. 70% ^o]^r^ 
* ^ , 80TC<*fl*l 

^S-e^t}. ^, ^l^^^h 2.0 ^%, pH = 0.7 

<43> # 7 | o]A]-2)-B|Hf ^S.o]c^ ^ ^-3i^r XRD<=H] ^ ^ 5. ftjL 

, 95% ^l^^^-o] cgx} 3.7} 15-25 nm €^ti*}£*}. 

<44> ^-7] oJXj-^Tg. fio]c _g.o»ofl tfl^ 70% ^^t-i: ^l-§- *H pH» 2^*b ^M, 



<45> [^-g- A]^] 

<46> #7] ^aHI I^a] Afljg. a# #5. -g-^^-S ^wl*>Jl, tlrfl^ ^("5-91 

5^. 



^# A) 
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<47> 



<48> 



<49> 



<50> 



<51> 



^ JL^» ^^>7l ^}<4 ^ 3M*r ^ ^ -^7)1, ^ ^-Tfl, ^ 

t 

[3-§- l] 

^€ ^« PET -§-7H *fl#|^; ^, A.^f J^bJ^-S. v+ 

[S. 1] 



<52> 















033, g) 


¥4)^7}*g=(%) 


(38 3-, g) 




^# A 


119.1 


21.6 


19.2 


44.4 


¥^^¥ 


97.9 


0.0 


13.3 


0.0 



^ o]A>5FB)^ Pl^7>^| ZL^S- ¥41 ^7>^ ^ 

^^^^4 Hl51^>^-i: nfl 20% ^7}*}^ M^-H, ^-*] # ¥4]^ 40% 

^7>^h ¥*^¥ 4iai ^7>^ ^ ^7^# ^ saq-. 
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<54> [^-g- X\ig 2 ] 

<56> [ZL^ 1] 

<57> 




<58> zl^ l^ o1a>^^ -g-*w# -a-SL^sa* "HC^ A) ^o] 7 > Jfi^^-ofl a] 

*H ^5 13% 7>^ ^7>*>^^ U^tRal, ^S}- ^Efl^ ^S^Sq- P>^V7> 

<59> [£. 2] 
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085, g) 




^ #-¥-711 
035, g) 


tflHl 

^ ^7>*g=(%) 


49 A 


145.06 


39.9 


205.2 


31.8 




103.66 


0.0 


155.7 


0.0 



<61> 5. 2^ 5§<=>> *|tfl£) ^)oj)A-l ojA]-^.^^ -g-<*^ #i-8r>^# PET ^ 

4 4WI"7fl 30% <>1#^ ^7> ^^Cf. 

<62> [S 3] 





€ H ^(g) 




A 


24.22 


17.2 




24.38 


17.9 



wfl€ 1Hf3 ^^^4- #7} «1 -§-■§■ 7]^ ^# A5f ^S}^ 5-^lH 

^ ^ #3 ttl#ol -B-A>^Cf^ ^Z^o} ^71] ^ 7 } 7 } o}^ <£=-<q 7 fl^ 

7\ ^7>75H ^^O] ^7>^^ uJ-Bfifl §t}-. SEtb ZL^ 13%^ JL3f 

f- ^ifljl S. 2°1]*\ ^ ^-711 ^7>^-8r 31.8%S^i M-E}\+ 3£r, °1 *M 

^ ^ &o] uj-^ ^ cirr^. o.^^- c^^rf. 

<65> [aj-g- A]^ 3] 
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<66> 



<67> 



[S 4] 



<68> 



C^S, g) 



^ ^7>^(%) 



3,670 



46.1 



2,511 



0.0 



40% ^7} Jl3}-» *r &^§- #7] ^-^^ 

^ ^Ml^fr* tflte *}o)^ ^M-, o]a>^^h]- *]^*>o] ^T- 

#^1 ^ ^1^1 tflA} #^1 ^A]^ ^t^l^r. 

<?o> [^g. X]-§] 

<72> tfl# ^# ^ 2E<t^-g-(Pyricularia oryzae, RCB)4 £^>S 

^(Botrytis cinerea, TGM)-§- <>l-§-*H a]^^>^zl i*> ^3.^ 4^ 

<73> ^ *| £-1^^ ^^91 Magnaporthe grisea KJ201 ^* -£7} ^ Bfl*l(Rice 

Polish 20g, Dextrose lOg, Agar 15g, 1LH1 ^^r°3 25°C tifl^HH nfl 
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7>€ *fl*l» Rubber Pol ishman flfl^l #H 7]^ ^a># 

^T^jl, ^ W°l ^ # 1 £(25~28 ,, CHH 48^1^3: i*># $-M«i=K ^ 

5£^r» ^ ^^r* °l-§-*M ^ 5L*> W^UO 6 conidia/ml)^: ^ 

€ ^S^HH ^BflS 24*] # «J-^^r ^ #tfl 80% £:J£7> 26'CS] 

<74> ^ 38^ ^• 3 S-°l t §-$r Botrytis cinerea* tb€ «fl*H ^ 

*H ##3)^ 25'C ^7H>H 7^?i ufl^ ^ ^Hr-ofl 12^1 saWM 
*] 7«| ^-tt «fl°<HH £4t ^g^M^r. *8 *fl*H 5L7]-» Potato 

dextrose brothS. ^^^M ^31* ^r-B-^r 0 } 10 6 conidia/mlS. 

*iem -H-SC2- 3^71) oil W^rS^f. S^>£ -fKE-Tr 20 °C ^ 

^(tftfi ^£ 95% o]#)o|} ^ 3 <£# ^4 -frSAl^l Jf. ^-ir* S^r^^r. 

<75> ojAVsJ-Bj^; -§-on°] ^e)^ -f^i 100 ppm ^£7} IrS. S|^«>jl f rfl 

^ ^ 27fl^, # 47fl» BfloU- *H ^ji 2)^1^1^^ ^EL3H ^i(lkg/atf)^-S. 

<76> [S 5] 
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^£(ppm) 




KSC No. 


^5L<1^(RCB) 




47314 


100 


78 


17 



<79> [S 6] 



^ # s 




^ 3E.(ppm) 


*<Hi7}(%) 




Blasticidin-S 


50 


100 


(RCB) 


1 


70 




Fludioxonil 


50 


100 


(TGM) 


5 


56 



<81> S_ tflS oj=;*f)<Sj ^ ^J3|. A]~§- M-E}\H 3H<=K 

°i] ^-^N^, ^ ^^\y] x^i sfe °1 

^Vsf^ft n]^^>7> t§*>^ <3*ll*B ^ JL^-I- X|v|3I Xl^. ^^S. 

*1H tfl^H &i=K 
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c|*<H <=4# « ^ ^ «<M £^7)1 s|JE.5. ^#^1 ^Sfl*!^ 

#^11 ^#^H ^SL^-Tfl ^#^17> # ^ 

^"^]7l^ *}■-§"§- i5}7\) ^} o]AV2j-^^ D]^^ ^ ^£ *S^2] WH1 

0.3. o}^ ^ Ml* -§^>H «fl^m ^ 
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* 



(20020002388 



#^ e]*)-: 2002/11/28 



1] 

^7MlS.Ai ^ofl Jfl^-g. ^7>^M- ^-^ 

» °]-§-^H ^# ^ ^ 4l*l tflA]-» ^U] 7]^ 
[^T 1 * 2] 

s&7] o]a>S^e}- flo]£ ^7]-^ 5L7]7f 3-200 nm ^^r o]a>5)-^ 
3] 
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[^^8" 4] 

*l) 1*41 -*7l *fl 2 

^"71 pH7> ol-a-^^: *3.©1 = -g-^^r #3. i^^M 1-1,000 ppm ^ o] 

6] 

31 ol^-oj ^ 7 >^-Sr 31^^-41 tflSj-a) 0.1-5 ^* ^g£-S. *Rr, ©1 

AV^Bl- D]^^ ol-§-^ A|^- * tflA>» #^A]7lfe . 
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* 



20020002388 



#^ 2002/11/28 



7] 



^7] ^1- ^ ^ cflA> ^ Jl41- ^Al7l7l $1*H, *H§"^ 

€^(N), ^l(P), ^g-(K), %(S), ^(Ca), *>^1]#(Mg), €(Fe), ^(Cu), 
^(Zn), ^^(Mo), ^(Mn), ^(B) ^ o)^ ^-§-^ <g<^ 

^Efls ^7>^>3., o]^o) ^7]-^ o1a>33-e}t£ ZL^^ofl tfl^M 0.1-20 

JlS *Kr, olAj-^-B)^; ^1^71-1- o]-§-^ ^# ^ ^ A|^l tflA>» ^A]7l^ « 0 >^. 

[^^J- 8] 

*1] 1^1 SU^i, ^7} »1 3 lfrflfe 

^ ^ Al^l tflA> ^ 13ft ^U]?l7l ^«H, #5 ¥^^r 
1-100 nm ^(Ag) ^*}» $7}f>}JL, o}^<% ^7}^ oj^s)-^^- ja^ofl tfl 

*H 0.5-20 ^-9.^- *Hir, cl^SfB)^ *1^7}« o].§-^ ^ ^ ^ a] 



^-71 ^ tflA]- ^ jL3Zj-l- ^A"l7l7l ^H, ^(Li), 

(Be), -f-^(B), *4lL#(Na), "}rL^(Mg) , IH^IttCAI), -*3E^(Si), ^l(P), ^#(K), 

^r#(Ca), ^M-Erl-CSr), S^-(Cr), ^(Mn), €(Fe), S^(Co), ^(Ni), 

(Cu), ^(Zn), ^#(Ca), ^^(Ge), ^l^CSe), *li§L5I^(Zr) M -$3?« $ 



[^t 1 * 9] 
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7m JL, 0)^-0) ^7}^ o]XJ-^.e1^ Jl^^l rfl^H 0.1-20 ^W3^r ^ JLS afar 
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